Background: true incidence of hepatitis A virus (HAV) is often underestimated because of underreporting resulting from its widely asymptomatic and milder forms of infection. Thus, the epidemiologic pattern of HAV is determined primarily by its seroprevalence. The objective of this cross sectional study was to measure the seroprevalence of HAV antibodies (HAV Ab) and identify some underlying factors determining it among sample of children in Dakahilia. Method: two hundred and forty children aged 2-12 years, non randomly selected from the pediatric outpatient clinic, Mit-Ghamer general Hospital, were submitted to complete history taking, systemic medical examination and detection of HAV antibodies IgG by ELIZA. Children with chronic hepatic or systemic diseases were excluded. Results: The study found that 82.9% of the studied children were seropositive (P<0.0001), of them only 2% were previously vaccinated by HAV vaccine (P<0.0001) and 4% had past history of jaundice (P<0.0001) while 94% had asymptomatic (subclinical) infection. There was a significant association between HAV seroprevalence and residence, father's occupation, social class, source of water supply and method of sewage disposal ,the corresponding Odds ratios (ORs) were 4.34, 2.35, 3.34, 3.03 and 3.14 respectively. Logistic regression analysis revealed that source of water, pattern of sewage disposal and crowdness index (CI) were significant predictors of HAV subclinical infection (P<0.05).
Introduction
Infection with hepatitis A virus (HAV) occurs worldwide and is the most common cause of acute viral hepatitis. The prevalence of HAV infection closely correlates with the degree of environmental sanitation and the socioeconomic and hygienic conditions [1] .
The highest prevalence of this infection is seen in developing countries; here low standards of sanitation promote the transmission of the virus. In areas of high endemicity, most people become infected in early childhood. In this age group, the infection is usually mild, nonspecific or asymptomatic and induces anti-HAV antibodies that confer to life-long immunity against reinfection [2] . In areas of low endemicity (mostly developed countries), the incidence of HAV infection among young children is low, and the proportion of susceptible individuals, especially young adults, is high [3] . In older children and adults, infection is usually symptomatic [4] .
Improvements in living conditions may lead to changes in the epidemiology of HAV infection, with a decrease in antibody prevalence among children [5] .
Aim of the work
The aim of this study was to determine the current seroprevalence of antibodies against hepatitis A virus among sample of children from MitGahamr general hospital, Dakahilia and to identify some associated risk factors.
Methodology:
This cross sectional study was conducted upon 240 children aged 2-12 years who attended the pediatric outpatient clinic at Mit Gahamr general hospital (Dakahlia), Egypt, for minor illnesses. Permission from the Research Ethics Committee in Benha Faculty of Medicine and an administrative permission were obtained before conducting this work. The field work was carried out over a period of six months from September 2011 to February 2012. All children who fulfilled the inclusion criteria (2-12 years old, suffering from minor illness) and accepted to participate were included in the study, while those suffering from chronic hepatic or systemic diseases were excluded. A written informed consent (in Arabic language) was obtained from the child's guardian before participation, it included personal data about the participants and details about this study as title, objectives, methodology, expected benefits and risks and confidentiality of data. All chosen children were subjected to:
1-Complete history taking: including age, gender and educational status of their parents, in addition to information about the source of water supply and methods of sewage disposal. Social class was classified to high, middle or low according to Fahmy and El-Sherbiny 1983 [6] . Past history of symptomatic hepatitis A infection was determined by previous history of illness as jaundice; change the urine color with abnormal liver function tests. Past history of hepatitis A vaccination was also detected.
2-Complete medical examination: to exclude the presence of any chronic liver or systemic diseases.
3-Laboratory investigations:
Sample collection: 5 ml of venous blood was collected from each patient, under complete aseptic conditions. The sera were separated by centrifugation, coded and kept frozen in micro tubes at -20°C to be examined simultaneously later in the Microbiology and Immunology Department, Benha University for detection of IgG antibodies to hepatitis A virus (anti-HAV).
Detection of anti-HAV IgG:
Anti -HAV antibodies were measured in serum using a commercially available ELISA kit (DiaSorin,Italy),it is a compititive test based on the use of polystyrene microwells coated with mouse monoclonal antibody to HAV and an enzyme tracer containing horseradish peroxidase -labelled mouse monolclonal antibody to HAV . This technique was done according to the manufacturer's instruction. The calibrators, controls and patient serum were added to the wells, then neutralizing solution(formaldehyde-inactivated human HAV) were added to all wells except for the blank well. HAV IgG competed with the antibody coated on the microwell for the HAV during the first incubation. After washing the wells to remove all unbound antibodies, working enzyme tracer solution was added and allawed to incubate. The enzyme tracer bound to any antigen-antibody complex and the excess enzyme tracer was removed by a further wash step, the chromogen / substrate solution was added to the microwells and allawed to incubate. In positive cases microwells had less colour after the chromogen / substrate solution was added and remained less coloured after the stop solution (sulphuric acid ) was added, the intenisty of colour is inversely indicative of the presence of HAV-IgG antibodies. The absorbance was measured at 450/630 nm.
Statistical analysis:
The collected data were tabulated and analyzed using SPSS version 16 soft ware. Qualitative data were presented as frequencies and percentages, while continuous variables were presented as mean and standard deviation. Chi square (X 2 ) and"Z" tests were used as tests of significance, the corresponding 95% CI was calculated when appropriate. Logistic regression analysis was used to detect the significant predictors of HAV subclinical infection among the studied children. The accepted level of significance in this work was 0.05 (2 sided P value was calculated and was considered significant if < 0.05).
Results:
Socio-demographic characteristics of the studied children Of 240 studied children, 55.8% were males and 44.2% were females, 52.1 % were below 6 years and 47.9 % above 6 years, their age ranged from 2-12 years with mean age 5.95±3.1years. Considering residence; 77.7% of them were from rural areas, while only 28.3% from urban. Regarding social class; 20% were of high, 54.2 % were of middle and 25.8% were of low social class. Only 20.4% of their parents were professional. As regard source of water supply 26.7% reported outside home source. Only 37.9% of the studied children live in places with underwater carriage system for sewage disposal (Table 1) . 
Data about HAV infection:
Chart (1) shows that 82.9% of the studied children were positive for HAV antibodies. Only 2% of them were vaccinated for HAV infection, 4% reported past history of HAV infection, while subclinical infection accounted for 94% of them, all these proportions were statistically significant (P<0.001) ( Table 2) . Table ( 3) shows that there was a significant association between HAV seroprevalence and residence, father's occupation, crowdness index, social class, source of water supply and method of sewage disposal (P<0.05 for all). Rural residents were about 4 times more likely to have HAV antibodies positive than rural ones, also, children whose fathers were non professional, had crowdnwss index ≥2, were of middle and low social classes, their source of water supply was outside home and who do not have underwater carriage system were at higher risk (OR=2.35, 3.34, 2.43,3.03 and 3.14 respectively). Regarding the high prevalence of the anicteric HAV infection (subclinical infection) detected among the studied children in this work, Logistic regression analysis revealed that method of sewage disposal, crowdness index and source of water supply were the significant predictors of subclinical infection of HAV (P<0.05). Those who use latrines or cesspits were about 8 times more likely to have subclinical infection than those who have underwater carriage system. Also, those with crowdness index of 2 or more were about six times more likely than those with CI less than two, moreover, children whose source of water supply was outside home were about nine time more at risk of having infection than those whose source of water was from inside home (Table  4) . 
Discussion:
This study was performed upon 240 children aged 2-12 years with mean age 5.95±3.1 years, this age range was the target of many studies, the importance of this age is that hepatitis A virus (HAV) is enterically transmitted viral infection, endemic in many developing countries, where the prevalence can approach 100% in children by 5 years of age, and leading to various forms of acute and chronic liver disease and presenting a public health problem [7] .
The results outlined in the previous section identified that the overall prevalence of HAV antibodies was 82.9%, despite being a large figure, it is similar to that obtained by Zinzendorf et al., 2010 [8] who conducted a study in Ivory Coast, they found that the overall prevalence was 81.4%. The obtained figure is also consistent with Aggarwal et al., 1999 [2] who found that 84% of Indian children aged 6 months to 18 years were positive for HAV antibodies. This also agrees with other studies conducted in Egypt as that carried out by Salama, 2004 [9] who recorded that the prevalence of HAV Ab among a sample of urban Egyptian children aged 3-18 years was 86.2%. Other older Egyptian studies recorded a higher prevalence as that performed by Darwish et al, 1996 [10] among residents of an Egyptian village in the Nile Delta, they reported a sero-prevalence of 96% for HAV. This decline may be due to partial improvement of sanitation over a period of more than ten years.
On the other hand, higher prevalence was recorded among Turkish children, with 95% positivity in the age group 1-15 years
[11] also study in Senegal recorded 93.1% seroprevalence [12] . This difference may be due to the wider age range of the included children in these studies.
This work showed that only 2% of seropositive children were vaccinated which is a significantly low percentage, it is also lower than that reported by Duval et al., 2005 [13] who found that 5.1% of seropositive children were vaccinated. This obtained low figure is explained by the absence of HAV vaccination from the schedule of routine vaccination of children in Egypt, moreover, the majority of the studied children were rural and of middle and low social classes where their guardians don't mind seeking private clinics or centers for vaccinating their children for either financial and physical causes or lack of health awareness.
A history of hepatitis A has been associated with anti HAV seropositivity [14] . In the present study only 4% of seropositive children reported a past history of HAV infection, while 94% of seropositive cases passed unnoticed (asymptomatic), increasing the burden of the problem as infected children without jaundice still shed the virus and serve as a source of infection for others [15] .
This study investigated the association between HAV seroprevalence and some sociodemographic factors; female children and those of preschool age were positive at higher percentages but with no statistical significance, these results are in agreement with previous investigators [8, 16, 17] . On the other hand, Duval et al., 2005 [13] in a Canadian study reported that HAV Ab seroprevalence was significantly associated with female gender.
Several studies showed inverse relation between exposure to HAV and socioeconomic level, moreover HAV infection strongly correlates with poverty and inadequate sanitation, residence, water quality, pattern of sewage disposal [18, 19] , this supports the results obtained in the current study where rural residence, non professional occupation of the father, lower social classes, outside home source of water supply and absence of the underwater carriage system were significant risk factors of HAV seropositivity. This comes also in accordance with previous epidemiological studies conducted on HAV seroprevalence, the same risk factors were found by Zago-Gomes et al., 2005 [19] and Kaya et al., 2007 [20] . Similar urban-rural differences and father ' [18] . Tanır et al., 2003
[24], stated that practice of unhygienic methods of waste disposal increases HAV seroprevalence. In contrast to our results, the study from Jamaica demonstrated that the method of waste disposal is not a good indicator for exposure to the virus [25] .
The coherence noted between the results of this study and almost all of the mentioned reference studies are explained by the interaction of the found risk factors as rural residence is usually associated with inadequate sanitation, low social class, and lower level of education that is usually reflected on the occupation. Moreover, inadequate sanitation results in continuous transmission of HAV especially to children and young adults; this is supported by other studies [16, 26] . Also, Salama et al., (2007) [18] reported that Egypt is still highly endemic for HAV infection, especially among those living in a low socioeconomic status (SES) with poor housing conditions, so raising the SES of the population, improving housing and sanitary level are needed for these low (SES) regions.
A high percentage of subclinical HAV infection was found among the studied sample (94% of those with anti HAV Abs ), the method of sewage disposal, crowdness index and source of water supply were the significant predictors. Further studies are needed for investigating this point in depth.
Conclusion: the overall seroprevalence of anti-HAV antibodies in our sample was very high as they exposed to sub clinical infection. Low socioeconomic status and bad sanitation were the major risk factors. A national vaccination program may be of a priority now. Well-planned population based epidemiologic studies in different areas of the country will allow formulation of the cost effective strategies for the use of hepatitis A vaccine.
